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three panels are renumbered as Figs. 9A, 9B and 9C. 
ABSTRACT^OF THE DISCLOSURE 

/ / ^ ease replace the existing abstract with the one enclosed 
herewith . 



IN THE CLAIMS 



'ease cancel claims 1-9. 
Please add the following new claims: 



--10. A purified or non-naturally occurring DNA molecule 
comprising a ceding sequence encoding a polypeptide which 
comprises an amines acid sequence which 

(A) is at leak 50% identical with the sequence of a first 
reference vertebrat^Vgrowth hormone, and 

(B) differs therWrom solely in that 

(I) the amiW> acid position corresponding to amino 
acid Glyll9 of bovine growth hormone is an amino acid other than 
glycine or alanine, and 

(II) any additional differences, if any, between said 
amino acid sequence and thk amino acid sequence of said first 
vertebrate growth hormone, s^e independently selected from the 
group consisting of 

(a) a substitution of a conservative replacement 
amino acid \ for the corresponding first 
reference vertebrate growth hormone residue, 
a substitution of a non-conservative 
replacement amiXo acid for the corresponding 
first reference \vertebrate growth hormone 
residue where 

(i) a second reference vertebrate growth 
hormone exisYs for which the 
corresponding aWiino acid is a non- 
conservative substitution for the 
corresponding first reference 



(b) 
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(O 



(d) 



said polypeptide 
activity. 

11. The DNA 
as specified in 
set forth in (a) 

1 2 . The DN. 
conservative subs 
(1Kb) (ii) apply. 

13 . The DNA 
are conservative 



vertebrate growth hormone residue, 
anfi/or 

(ii) the\ binding affinity for the first 
reference vertebrate growth hormone's 
recebtor of a single substitution 
mutaAt of the first reference 
vertebrate growth hormone, wherein said 
corresponding residue, which is not 
alaninA, is replaced by alanine, is at 
least ib% of the binding affinity of 
the v^ild-type first reference 
vertebrate growth hormone, 
a deletion of A residue which is not part of 
the alpha hdlixes of said reference 
vertebrate growth hormone corresponding to 
helices 1(7-34) \ 2 (75-87) , 3(106-127) and 
4(152-183) of poAcine growth hormone, such 
deleted residue furthermore not being a 
conserved residue\ in the vertebrate GH 
family, and 

a deletion of a residue found in said first 
reference vertebratel growth hormone but 
deleted in a second \ref erence vertebrate 
growth hormone, 

having growth hormone Receptor antagonist 

.aim 10 wherein the differences 
ily amino acid substitutions as 

claim 11 wherein, for all non- 
th of conditions (II) (b) (i) and 

im 11 wherein all substitutions 
s defined in II (a) . 
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14. The DNA Molecule of claim 11, said amino acid sequence 
having at least ab&ut a 66% identity with the sequence of said 
first reference vertebrate growth hormone. 

15. The DNA molecule of claim 10, said amino acid sequence 
having at least about a 80% identity with the sequence of said 
first reference vertebrate growth hormone. 

16. The DNA molebule of claim 11, wherein substitutions of 
residues in the thirk alpha helix are limited to residues 
corresponding to bGH residues Glyll9, Alal22, Leul23, Ilel20, 
Leull6, AspllS and Glul3L8. 

17. The DNA molecutLe of claim 11, wherein the third alpha 
helix is at least 50% identical to the third alpha helix of said 
first reference vertebrate growth hormone. 

18. The DNA moleculA of claim 11, wherein the third alpha 
helix is at least 80% identical to the third alpha helix of said 
first reference vertebrate Wowth hormone. 

19. The DNA mol^oiiiU Q f claim 11, wherein the non- 



The DNA mo 1 ecu 

conservative substitution^^ all of residues other than those 
belonging to conserved domairL GDI (hGH 9-31), GD2 (hGH 53-68), 



GD3 (hGH 75-93), GD4 (hG 
2 0 . The DNA m 

conservative substit 
2 1 . The , DNA 

conservative subst ' 




14\130) and GD5 (hGH 162-189) . 
e \of claim 11, wherein the non- 
are \all of surface residues, 
le ot claim 11, wherein each non- 
r it^i a replacement amino acid found 
on isi a vertebrate growth hormone, 
;n, of other hormone homologous to 
^an a\nino acid which is a member of 
an\ amino acid found at the 



at the correspondi 
prolactin, placent _ 
human growth hormone, or 
the same exchange group 
corresponding position in ^ 
hormone . 

22. The 5^^y/ ecule of cl V im 11/ wherein each non- 
conservative substitutionals with a replacement amino acid found 
at the corresponding position in a\ second vertebrate growth 
hormone, or with an amino acid which( is a member of the same 



rmonte homologous to human growth 
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exchange group as aVi amino acid found at that the corresponding 
position in a second vertebrate growth hormone. 

23. The DNA /molecule of claim 11, wherein each non- 

) 4 A* v 5 j 

conservative substitutionals with a replacement amino acid found 
at the corresponding ^position in a vertebrate growth hormone, 
prolactin, placental lactogen, or other hormone homologous to 
human growth hormone . 

24. The DNA molfecule of claim 11, wherein each non- 
conservative substitutionals with a replacement amino acid found 
at the corresponding position in a second vertebrate growth 
hormone . 

25. The DNA molecille of claim 11 in which the first 
reference vertebrate^groJjth hormone is a mammalian growth 
hormone . 



2 6 . The DNi 
- rcf crGnco -vertebr; 
hormone . 



mol' 
te groi 



27. The DNA moleculfc 
(I) is with an amino acid 

28. The DNA molecule 



of claim 11 in which the first 
Lormone is a human or bovine growth 

claim 11 in which the substitution 
dt least as large as proline. 



>f dlaim 11 in which the substitution 




(I) is with an amino acid selected from the group consisting of 
Arg, Trp, Pro, Lys and Leu. 

~2*T) A purified or non-na\turally occurring DNA molecule 
which comprise a\ coding sequence which encodes a polypeptide 
which comprises afi amino acid sequence which is at least 50% 
identical to the am\no acid sequence of a reference vertebrate 
growth hormone, and wfterein the amino acid position corresponding 
to amino acid Gly 119V}f bovine growth hormone is substituted 
with an amino acid others than alanine, said polypeptide having 
growth hormonal antagonist\activity . 



3 0 . The DN 
sequence is at le 
■a — r eforonoo ^ verte 

31 . The DNA mol 




k ecule of claim 29 wherein said amino acid 
% identical to the amino acid sequence of 
rowth hormone . 
e of claim 29 wherein said amino acid 
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sequence is at least 
Si reforoncts , vertebrate 




identical to the amino acid sequence of 
owth hormone . 



32. The DNA molecule of claim 29 wherein said amino acid 
sequence is at least^abput 90% identical to the amino acid 
sequence of a icfeibiiLj ^veruebrate growth hormone . 

33. The DN£r\m©lecule of claim 29 wherein said / a cof orc n ce 
amino acid OGquoi^Gffi /is human or bovine growth hormone .C^^ 3 

The DNA moiectule of claim 11 which has an ED50 which 



34 . 

is less than about 
vertebrate growth 
polypeptide to disp 
growth hormone from 




imes the ED50 of the first ir<?f nrpnco- 
in an assay of the ability of the 
diolabeled first ^cfcrcB Ga vertebrate 
r membrane vertebrate growth hormone 



receptor . 

35. A purified or non-naturally occurring DNA molecule 
which comprises a\coding sequence which encodes a polypeptide 
which comprises an \amino acid sequence which 

(A) is at least\ 50% identical with the sequence of a first 
reference vertebrate growth hormone, and 

(B) differs therefrom solely in that 

(I) the amino ac\d position corresponding to amino acid 
Glyll9 of bovine growth \ hormone is an amino acid other than 
glycine or alanine, and either 

(II) any additional differences, if any, between said amino 
acid sequence and the amiVo acid sequence of said first 
vertebrate growth hormone, ari^ independently selected from the 

roup consisting of 

(a) a substitution V>f a conservative replacement 
amino acid for tha corresponding first reference 
vertebrate growth hormone residue, 

(b) a substitution of a Vion- conservative replacement 
amino acid for the corresponding first reference 
vertebrate growth hornrone residue where 
(i) a second reference Vertebrate growth hormone 

exists for which the corresponding amino 
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acid Vs a non- conservative substitution for 
the corresponding first reference vertebrate 
growth \hormone residue, and/or 
(ii) the binding affinity for the first reference 
vertebrate growth hormone ' s receptor of a 
single substitution mutant of the first 
ref erenceWertebrate growth hormone, wherein 
said corresponding residue, which is not 
alanine, is replaced by alanine, is at least 
10% of the finding affinity of the wild-type 
first reference vertebrate growth hormone, 
(c) a deletion of a residue which is not part of the 
alpha helixes of skid reference vertebrate growth 
hormone corresponding to helices 1(7-34), 2(75- 
87), 3(106-127) ancft 4 (152-183) of porcine growth 
hormone, such deleted residue furthermore not 
being a conserved residue in the vertebrate GH 
family, and 

(b) a deletion of a residue found in said first 
reference vertebrate qrowth hormone but deleted 
in a second reference ^Aertebrate growth hormone, 

said polypeptide having a statistically significant inhibitory 

effect on the growth of transgenic miqe engineered to produce 

said polypeptide, as compared to the\ growth of equivalent 

nontransgenic mice . 

36. The DNA molecule of claim 35^>wherein the ratio of the 

growth rate of two month old t^a^genic mice expressing the 

polypeptide, to that of their ng; 

more than 0.96:1. 




nsgenic litter mates, is not 



37. The DNA moledure of claim 11 wherein the amino acid 
position corresponding W Wno acid Gly 119 of bovine growth 
hormone is substituted wrQh \in amino acid other than proline. 

38. The DNA molecule of claim 11 wherein the mutations 
include at least one substitution according to (II) above which 
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is of a residue which is part of an alpha helix of said -r efers uuey ^V*/ ^ 
vertebrate growth hormone and which substitute amino acid has a 
greater alpha helical propensity than did the corresponding 
residue of said ^f.orono^ vertebrate growth hormone. 

39. The DNA molecule of^claim 38 wherein said helix 
corresponds to the third alpKa helix of bovine growth hormone. 

Tl^e DNA molecule of claim 2*, further comprising a 
loter operably linked to said coding sequence whereby said 
polypeptide mayN^e expressed in a host cell compatible with said 
promoter . 

41. The DNA molecule of claim 4 0 , wherein the promoter is 
a regulatable promoter. 

42. The DNA molecule of claim 40 which is a retroviral 
vector . 

43. The DNA molecule of claim 40 which is a linearized DNA. 

44. A cell transformed by the DNA molecule of claim 40, and 
which expresses, said polypeptide. 

45 • A O^nhuman transgenic animal, at least some of whose 
somatic and gefcrfncells contain the DNA molecule of claim 40, and 
which expresses \ said polypeptide under promoter-activating 
conditions . 

46. A method of preventing a condition of a human or animal 
subject caused by ^excessive growth hormone activity, or treating 
a condition of a hWan or animal subject exacerbated by growth 
hormone activity, wkich comprises administering to the subject 
a DNA molecule accordVng to claim 40, under conditions conducive 
to the integration of\said DNA into the genome of one or more 
cells of said sub j ect A said subject subsequently expressing a 
growth hormone act ivi\y- antagonizing and pharmaceutically 
acceptable amount of saick polypeptide , said polypeptide having 
growth hormone antagonist Activity in said subject 

47. The method oLr4laim 46 wherein the 
characterized by an excessive growth rate^and fe: 
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48 . The method of claim 47 in which the condition — are- 
gigantism. 

49. The met 



of claim 47 in which the c ondition — irs- 

(S 



acromegaly. 

'50. The method of claim 4 6 wherein the e^Ki^Sl^^ 
diabetes . 

51. The method dt£ claim 5 

^ the' development uf diabetic retinopathy 



*a ntagoniot^inhibit o- 



52. The method ofi claim 50 in which the errt^Se 

glomerulosclerosis . 



mt^ ^eShiotg^xnhrbife^ 



b 

(«K 53. The method \of claim 46 in which the 
hypercholesterolemia. \ 
t> 54. The method of fclaim 46 wherein the^^on^ 



whose growth is stimulated by endogenous growth hormone,. 



55. The method of I claim 46 in which the 
tumor which secretes growth hormone . 
^> 56. The method of \claim 55 in which the 



normone-. M *. / 
condition — ars a 



imulated by autocrine secretions of 



tumor whose growth is 
growth hormone . 

57. The method of clkim 46 in which the subject, prior to 
said administration, expd|?d^ncea>v elevated levels of growth 
hormone activity. 

58. The method of /claim 46 in which the subject, prior to 
said administration, experienced normal levels of growth hormone 
activity. 

f claifrt 46 in which/the DNA molecule is 



which the DNA molecule is 



59. The method c 
administered prenatall 

60 The method of \claim \46 
administered postnatally. 

61. A method ^£^P rodl lpj- n ^ a nonhuman animal which is of 
smaller-than-normal j e^t'^^ffi^h \comprises administering to the 
animal, before it has completed its growth, a DNA molecule 
according to claim 40, under \ conditions conducive to the 
integration of said DNA into the taenome of one or more cells of 
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said animal, said anitoal^ subsequently expressing a growth hormone 
activity-antagonizinqA and pharmaceutical^ acceptable amount of 
said polypeptide, sji\d polypeptide having growth inhibiting 
activity in said anil 

62. A purrfied or non-naturally occurring DNA molecule 
comprising a coding sequence encoding a polypeptide which 
comprises an amino a^cid sequence which 

(A) is at least \o% identical with the sequence of a first 
reference vertebrate gfowth hormone, and 

(B) differs therefrom solely in that 

(I) the amino Nacid position corresponding to amino 
acid Glyll9 of bovine growtl^ hormone is an amino acid other than 
glycine or alanine, and 

(II) any additionai^dif f erences , if any, between said 
amino acid sequence and the arhino acid sequence of said first 
vertebrate growth hormone, are independently selected from the 
group consisting of 

(a) a substitution\of a conservative replacement 
amino acid foV the corresponding first 
reference vertebrate growth hormone residue, 

(b) a substitution \ of a non-conservative 
replacement amino aflcid for the corresponding 
first reference vertebrate growth hormone 
re s i due whe r e 

( i ) a second reference vertebrate growth 
hormone exists \ for which the 
corresponding amifto acid is a non- 
conservative substitution for the 
corresponding fiVst reference 
vertebrate growth h\rmone residue, 
and/or 

(ii) the binding affinity £pr the first 
reference vertebrate growth hormone ' s 
receptor of a single Substitution 
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(O 



(d) 



(e) 



(e) 



said polypeptide 
activity. - - 



mutant of the first reference 
vertebrate growth hormone, wherein said 
corresponding residue, which is not 
alanine, is replaced by alanine, is at 
leasA 10% of the binding affinity of 
the \ wild-type first reference 
vertebrate growth hormone, 
a deletion of a residue which is not part of 
the alpha Ui elixes of said reference 
vertebrate gr&wth hormone corresponding to 
helices 1(7-34^, 2 (75-87), 3 (106-127) and 
4 (152-183) of porcine growth hormone, such 
deleted residue\ furthermore not being a 
conserved residue in the vertebrate GH 
family, and 

a deletion of a residue found in said first 
reference vertebrate growth hormone but 
deleted in a second reference vertebrate 
growth hormone, 

an insertion of a residue at an insertion 
point outside the al^Jaa helixes of said 
reference vertebrate \ growth hormone 
corresponding to helices\l (7-34 ) , 2(75-87), 
3(106-127) and 4 (152 -183 )\of porcine growth 
hormone, such insertion point furthermore 
not being between conserved\ residues in the 
vertebrate GH family, and 

an insertion of a residue absent in said 
first reference vertebrate growth hormone 
but present in a second referenc^ vertebrate 
growth hormone, 
having growth hormone receptor V nta <J°nist 



